■2,0 0 



H 6 2-42 



Z46 




2/V 



MOTOR 
CONTROLLER 



7 

lib 



628 
626 

625- 
622 
620- 
619 
614- 

612' 



Cap 



NiMn 
Pinning 
Layer 



Pinned Ferromagnetic 
Layer 



Cu Spacer 



NFM Layer 



Free Layer 



Cu Seed Layer 



Substrate 



Fig. 6 




yer at 250°, 5 hrs 




°< 

o 

o 

X 
OV 

o 

1 


•< 

o 1 

X 
uo 

i 


Annealed free la- 




< 

O 

X 
OO 


< 

n 
O 

X 


As-deposited free layer 




o 

X 
CN 

to 
i 


•< 

9 
o 

X 

CO 
1 




< 

o 

X 
VO 


°< 

O 
X 




Without 
oxidation 


With Cu seed 
and spacer 
oxidation 



oh 

E 




/ 

QL-O 




1 



« ' ' 1 



c 

# g 

TO 

x 
o 

















o 


Li. J5 





n 
m 



V) 
0) 

'€ 

Q. 

2 
a 

s 

o 

£ 



c 
o 
c 

.2 

V-» 
TO 

■g 

X 
O 



3 

o 



LU 



0 



5 

■a 



; 4 



: O 

i: O 



-IP 



* 0 



-tw- 



o 

I 

UJ 

o 



eg 
9 

LU 



O 



O 
in 



t 

o 

o 



% f ao 4 bs/ujqo 



o 
o 
+ 

o <=> 

o 



err 



c 

o 

15 

X 
O 



layer 




<D 


layer 




Pinned 


3 

o 


Fre 


3 

o 











o 

UJ 



i: o 



in .. 



t 



o 



\ 



a: 



} 

t 

! 

t 



; 



/ 



CO (NJ CO 



UJ 

o 
in 



eg 

2 

o 



o O 
UJ 

o 
o 



o 
o 
+ 

UJ 

o 
o 



* # 



1200 



Start ^ 



1210 



Forming a Cu layer 
in a NiMn top spin valve 






Oxidizing the Cu layer 












Deposit 
subsequent 
layers 





1220 



-1230 



Fig. 12 



